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Background: Penetrating traumas, including gunshot and stab wounds, are the major causes
of cardiac trauma. Our aim was to describe and compare the variables between patients
with penetrating cardiac trauma in the past 20 y in a university hospital, identifying risk
factors for morbidity and death.
Methods: Review of trauma registry data followed by descriptive statistical analysis
comparing the periods 1990—1999 (group 1, 54 cases) and 2000—2009 (group 2, 39 cases).
Clinical data at hospital admission, Injury Severity Score (ISS), Glasgow Coma Scale (GCS),
and Revised Trauma Score (RTS) were recorded.
Results: The incidences of penetrating cardiac injuries were steady within the period of
study in the chosen metropolitan area. The two groups were similar regarding age,
mechanism of trauma (gunshot x stab), and ISS. Group 1 showed lower systolic blood
pressure at admission (mean 87 versus 109 mm Hg), lower GCS (12.9 versus 14.1), lower RTS
(6.4 versus 7.3), higher incidence of grade IV—V cardiac lesions (74% versus 48.7%), and were
less likely to survive (0.83 versus 0.93). The major risk factor for death was gunshot wound
(13 times higher than stab wound), systolic blood pressure < 90 mm Hg, GCS < 8, RTS <
7.84, associated injuries, grade IV-V injury, and ISS > 25. We observed a tendency in
mortality reduction from 20.3% to 10.3% within the period of observation.
Conclusions: Several associated factors for mortality and morbidity were identified. In the
last decade, patients were admitted in better physiological condition, perhaps reflecting an
improvement on prehospital treatment. We observed a trend toward a lower mortality
rate.
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1. Introduction

Penetrating cardiac injuries have been described since ancient
times and are still considered a challenge by trauma surgeons
because of their lethality and urgency of treatment. By the
turn of the past century, treatment had moved from simple
clinical observation to surgical intervention and the diag-
nostic procedures had advanced from a clinical physical
examination to include Focused Assessment Sonography for
Trauma (FAST), cardiac echocardiogram, and multislice
computed tomography scan [1].

Survival rate of penetrating cardiac injuries has increased
because of advances in prehospital care (PHC), fast trans-
portation to trauma-referenced facilities, and advances in
perioperative trauma surgery. The outcomes of patients are
influenced by the following factors: mechanism of injury,
physiological status of the patient on emergency room (ER)
admission, cardiac tamponade, severity of cardiac injury, and
other acute associated complications and injuries. The
mortality rate due to penetrating cardiac injuries ranged from
15% to 40% in our literature review [2—7].

Our aim was to describe and compare the variables asso-
ciated with patients with penetrating cardiac trauma
admitted over the past 20 y, identifying the risk factors for
complications (in general) and death rate. The secondary
objective of this article was to determine whether local
improvements in PHC have been reflected in better prognoses
of penetrating cardiac injury patients.

2. Patients and methods

Our hospital facility is one of the tertiary referral centers in
trauma care within a metropolitan area corresponding to
approximately 2.7 million people. All trauma victims were
treated based on the Advanced Trauma Life Support guide-
lines (ATLS). Each cardiac injury case was prospectively
recorded in the Division of Trauma Surgery database (EPI-
INFO software, version 6.04; Center of Disease Control and
Prevention - CDC).

After institutional review board approval (protocol 540/
2009), a retrospective analysis of prospectively recorded data
was carried out.

The prevalence and outcome of all hospital-admitted
cardiac injuries from January 1990 to December 2009 were
analyzed. Because of the substantial changes which had
occurred in the PHC system, we divided the patients into two
groups: group 1, patients with cardiac trauma admitted within
the period January 1990 to December 1999 (before PHC
changes) and group 2, patients with cardiac trauma admitted
within the period January 2000 to December 2009 (after PHC
changes). There were no age or sex restrictions as inclusion
criteria. The first step in the selection method was the iden-
tification of the cardiac trauma victims. For each patient,
a register was completed with the following epidemiologic
and trauma-related information: name, age, sex, mechanism
of injury, clinical findings on admission, diagnosis, surgical
findings and treatment, complications, Revised Trauma
Score (RTS) [8], Organ Injury Scale (OIS) [9], Injury Severity

Score (ISS) [10], Trauma-Injury Severity Score (TRISS) [11], and
length of hospital stay.

The RTS was registered on the patient’s arrival at the ER [8].
The ISS and TRISS were calculated within the first 24 h [10,11].

The severity of cardiac injuries was graded according to
the OIS developed by the American Association for the
Surgery of Trauma (AAST), Table 1 [9]. Blunt cardiac injury
patients were excluded from this study. Trauma surgeons
treated complex cardiac injuries with the cooperation of in-
house cardiac surgeon staff.

Patients with deep hypotension (systolic blood pressure
[SBP] < 90 mm Hg), hemodynamically unstable and/or with an
initial chest tube output >1.5 L were rushed to the operating
room for an emergency anterolateral thoracotomy. In patients
who were hemodynamically stable at initial evaluation, the
cardiac injury was investigated by the following examina-
tions: echocardiogram, pericardial window (PW) (via sub-
xiphoid incision), multislice computed tomography scan, or
thoracoscopy [12]. In the PW, we usually perform a midline
incision of 5—-10 cm just below the xiphoid process. After the
section of skin and subcutaneous tissue, we continue to
dissect cranially under the xiphoid. After dilatation of the
pericardial-phrenic recess, we visualize the pericardial sac. To
avoid misinterpretation, an accurate hemostasis is necessary.
You can also perform the transdiaphragmatic window, which
is a procedure that allows rapid diagnosis of cardiac injury in
patients in whom the priority is the laparotomy. FAST
examinations have been performed in the ER on all patients
since 2008, when equipment and training of staff allowed the
use of the new method. In hemodynamically stable patients,
a positive FAST scan was an indication for an immediate PW
(via subxiphoid incision) before proceeding to definitive care
in accordance with trauma surgery team protocol.

All continuous variables were expressed as mean =+
standard deviation. The categorical data were expressed as
frequency and percentage.

The wuniversity’s statistics department performed
a comparison between the two groups using chi-square test or
Fisher test for categorical variables as appropriate. The
nonparametric Mann—Whitney test was applied for the
comparison of continuous variables between the two groups.

As logistic regression aims to estimate the odds ratios and
we were seeking the risk factors, we were thus oriented to use
the Cox proportional hazards stepwise regression analysis.
This was therefore performed to assess morbidity and
mortality after penetrating cardiac trauma (hazard ratio).

3. Results

During a 20-y period, ending in December 2009, 93 patients
with penetrating cardiac injury were admitted and managed
at our trauma center. Eighty-five patients were male (91.4%)
and the average age was 30.8 &+ 11.8 y, reflecting a local young
male predominance in violent trauma. Forty-five patients
(48.4%) sustained stab wounds (SW) and 48 patients (51.6%)
were victims of gunshot wounds (GSW). Thirty-two victims
(34.4%) were admitted hypotensive (mean 96.2 + 38.0). The
average Glasgow Coma Scale (GCS) of all patients at hospital
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